Proton magnetic resonance spectra of adrenodoxin: features of the aromatic region.
This paper presents the first 1H-NMR spectra of the aromatic region of adrenodoxin, a mammalian mitochondrial 2Fe-2S non-heme iron ferredoxin. One-dimensional proton NMR spectra of both reduced and oxidized adrenodoxin were recorded as a function of pH. Resonances due to two of the three histidines of adrenodoxin gave sharp signals in the one-dimensional proton NMR spectra. The pKa values of the resolved histidine resonances in the oxidized protein were 6.64 +/- 0.03 and 6.12 +/- 0.06. These values were unchanged when adrenodoxin was reduced by the addition of sodium dithionite. In addition, the oxidized protein showed a broadened histidine C-2H resonance with a pKa value of approx. 7. This resonance was not apparent in the spectra of the reduced protein. The resonances due to the single tyrosine in adrenodoxin were identified using convolution difference spectroscopy. In addition, a two-dimensional Fourier-transform double quantum filtered (proton, proton) chemical shift correlated (DQF-COSY) spectrum of oxidized adrenodoxin was obtained. The cross peaks of the resonances due to the tyrosine, the four phenylalanines, and two of the three histidines of adrenodoxin were resolved in the DQF-COSY spectrum. Reduction of the protein caused several changes in the aromatic region of the NMR spectra. The resonances assigned to the C2 proton of the histidine with a pKa of 6.6 shifted upfield approx. 0.15 ppm. In addition, when the protein was reduced one of the resonances assigned to a phenylalanine residue with a chemical shift of 7.50 ppm appeared to move downfield to 7.82 ppm.(ABSTRACT TRUNCATED AT 250 WORDS)